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* * BECESVi 

INVENTION DISCLOSURE FORM ^ * ^ ^ 

Please fill out this form as completely as possible. Ifthe allotted space is not sufficient us^^^SHa 
Have your manager sign the form and forward it to the Patent Section of the [IrSZ^ri^™ 6 ^ 
any drawings and technical descriptions that are available and aSembTe^ P fero?S^ ^S^^T* 1 
books, advertisements, etc. for use by your patent attorney. For a copy «JSfa™ Ton dSel? 368 ' 
information on network retrieval of this form, please call Systems Support at £?T * " f ° r 

™ 5*9 ^ Name t s > Mail a»P Home Address (Include Zip Code) 
2?4£ ton ^EastPleasan^LakeRd/ 00 ^ 

Shannon Nelson 
Rob Stadler 

2. Title of Invention: 

Ischemia detection utilizing electrical and mechanical means. 

3, "what* others addressed this problem (List and attach any patents book* artw^ 

Sonn Biomedica utilizes a lead tip accelerometer as a sensor for rate resoonsh/a -n,*., k 

publ,shed numerous articles and have some patents in thS area' P They haye 

Articles include: 

22^* DeC " 1 " 6 ' ,mp,anSabte '^^Acoelerometerfor Monitoring Myocardial 



6. 



SsSn1 nfedeSCn ' bed0nPa9eS ofLabMote bookNo. (Please attach copy). 



Sl^hSf^ 6 ^ ^JS* inc,uded ^ Mention? Simulation 
Who built it? Where is ft? Todd Sheldon, Sheldon's office. 

Who has SUppo rtiqo^tC^umeDl5?Todd Sheldo n 
Who witnessed! 




Discuss the problems which the invention is designed to solve, referring to any prior devices 
of a similar nature with which vAnnnu^fa^rJ *»«>sw any prior aevices 



nature with which you may be familiar. 

A significant percentage of Tachy and Brady patients have coronary artery disease CAD is the 
number one cause of mortality in the developed world. Q'sease. oad is the 

The invention is useful in increasing the specificity of detecting ischemia utilizing only electrical means. 
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7. 



The Invention maybe useful In determining the location of the ischemic tissue. 
State the advantages of the invention over presently known devices, systems or processes. 

SS225^ -V 1— * The ui^on 

, -^differ^ 

segment changes without significant changes in ca^nS?. ™*«**r from S-T 

Also, the signals are independent and my therefore detect different a^as of ischemia myocardium. 
The relative relationship of multiple vectors may indicate the location of ischemic tissue. 
The technology utilizes a bipolar lead. A oompetitive pmduct requires a tripolar lead. 
8. List all known and other possible uses for the invention. 

ischemia Detartinn 

3 sSSSSS^^««.~ 



. '^m^ m^m 



9. 





ySS£lZS££ *** VenWcU,ar ™- drops in contract^ during 

2 " IS taM^SS n?it t?- a and be utilized for ventricular autocaptute 

model^ PMn8 6,eCtr0d6 P^ 1 ^ 0 " which can be problematic In somelead 

fSS'nH^^r 6 f T nKon 3nd te OP*™*™- You may us e and attach copies of 

vS^JSSltSSS^ md ir, ? Strations »«** sh °«" ^ signed. witneS and dated. 
Use numbers and descriptive names in descriptions and drawings 



balloon a 



The attached graph shows an example of ischemia initiated by occluding with an anoionlastv t 



2 
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1 0. List atl features of the invention that are believed to be novel. 

1. The use of the acceterometer tead tip signal (and the drop m the accelerorneter signal durino 
ischemia) as a confirmation of ischemia measured via electrical means 

2 " d^rin?Sche^fe CC8,erCmeter ,6ad tiP S ' 9nal forfurther 9 uarrtif yfog the extent of contractility drop 

3 ' *" acc ? teror ". eter «P ^nal (measuring contractility), accelerometer or activity 

signal (for measuring patient activity), and ST segment measurement via eleotrioal means fo? 
rscherrva detection. The signals will be utilized to detect/differentiate exercise or demand ischemia 
Drops or plateaus in contractility during increasing or sustained exercise coupied with ST s^ment ' 
changes can be utilized to detect exercise ischemia. ^ segment 

4. The use of an accelerometer lead tip signal in detecting axis shift due to postural changes. 

for the ischemia algorithm. 
6 * I?™,? mu t acceierometers in a tead tip to add sensitMty to the ischemia detection via 

St ^mS?^ • J^ 16 S ' gnalS 030 b8 COrT,bined ,n °* ksWon to increase sensitivity or combined 
in an AND fashion to increase specificity. ' comoinea 

7. Additionally, changes In the magnitude and vector of multi-axial accelerometer can be fully utilized 
Depend,ng on the area of ischemia and location of the accelerometer lead tip. certain alteration' 
vectors may actually show an increase in contractility due to compensatory mechanisms wSn 
viable myocardium. 

8. The use of the relative changes in orthogonal accelerometer signals to narrow the location of an 
myocardial infarction. 

9. The accelerometer lead utilized requires a bipolar lead and senses unipolar. A competitive lead 
manufactured by SORIN utilized a tripolar lead and senses unipolar. The ufilteationof a bipolar 
lead versus tnpolar lead is a significant competitive advantage and correlates with better reliability 
and smaller lead capsule length and diameter. 

10. The accelerometer sensor utilized in the lead fe built using MEMs technology. This technoloqy 

a lows a very high tolerance (i.e. possibly no lead calibration). Abo, the extremely small size with 
strong sensing signal is ideal for the miniature environment on the lead tip 

11. The lead acceleration signal can be "tri-processed". The lead accelerometer signal in the following 
trequeney ranges wiD measure the corresponding events: 

a) 0-0.5 Hz measures the patient's/lead - posture/Orientation 

b) 1-5 Hz measures the patient's activity 

c) 5-1 00 Hz measures the patient's heart acceleration 

1 1 . Sale or Publication (Needed to establish the date of any printed publication, public use or sale, 
since no U.S. patent application may be filed after one year from such date.) 

12. Inventors) Signatures) (REQUIRED): 
^ Signature "~ 





Date 



Manager's Comments 
Howls tfiis irwenfenlmpor&rit to your products, plans or goals? 
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Manager's Signature (REQUrRED), 
Dat e j/tC/lt 




(Manager: Please forward to Patent Section of Uw Department upon completion of your review.) 
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Accelero meter Peak-Peak (g) 
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HEFT FILE INVENTION DISCLOSURES VJ^(n^ 



CLERK 




File to Hal Patton 
Copy to Dave Thompson T284 

Copy to Tom Armitage T210 

(Valves-Mechanical) 

Copy to Jerry Hartlaub B132{LD068> 



OUTSIDE INVENTOR 

ORIGINAL AGREEMENT ATTACHED 
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Prom: Kathy lllg 

To; MSPEpS18.BRADY3.sheWtt, MSPEOS4.BRADY2.s!ylol1, M... 

Date: 4/26/g)2:27pm 

Subject NEWwLE P8729.00 FROM MICHAEL B. ATLASS 

WE HAVE SET UP A NEW FILE FOR YOUR INVEtvmON TITLED " ISCHEMIA DETECTION UTILIZING 
ELECTRICAL AND MECHANICAL MEANS". THE NEW FILE NUMBER IS P8729.00. PLEASE REFER 
TO THIS NUMBER WITH ALL FUTURE REFERENCES. THE FOLLOWING ATTACHMENT EXPLAINS 
THE PROCESS. 
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